pH-induced conformational states of bovine growth hormone.
The folding behavior of bovine growth hormone (bGH) is examined by chemical and pH denaturation using several spectroscopic probes of protein secondary and tertiary structure. Partially denaturing concentrations of urea eliminate the native-state quenching of intrinsic tryptophan fluorescence, from the single protein tryptophan, but the fluorescence emission spectrum is not red-shifted like the unfolded state, and the protein retains substantial secondary structure. A neutral-to-acid pH shift also eliminates tryptophan quenching; however, the loss of quenching is not accompanied by an emission red-shift. In addition, the protein undergoes a pH-dependent UV absorbance transition; the changes in absorptivity have the same midpoint as the transition associated with the change in intrinsic tryptophan fluorescence. The magnitude of the absorption transition is similar to that observed previously for urea denaturation of the protein. In a similar fashion, a pH-dependent CD transition is also observed; however, the transition occurs at a higher pH. The behavior of the various optical probes indicates that the pH-induced conformational transition produces a highly populated species in which the microenvironment surrounding the single protein tryptophan residue resembles that observed during the urea-induced unfolding/refolding transition. The pH-induced changes in tertiary structure occur at a lower pH than the changes associated with a portion of the secondary structure. Proton NMR of the low-pH intermediate indicates that the three His and six Tyr resonances are indistinguishable from the unfolded state. The intermediate(s) observed by either chemical or pH-induced denaturation resemble(s) a molten globule state which contains significant secondary structure. The residual secondary structure present in the intermediate could be nonnative.(ABSTRACT TRUNCATED AT 250 WORDS)